Opening a new hospital poses a complex and consequential set of challenges. One of these challenges is to estimate the nursing staff. The aim of this article is to report the entire process adopted to estimate the required nursing staff for a new Hospital in Brazil. The nursing staff was projected according to the Brazilian Federal Nursing Council (Cofen).
Introduction
Opening a new hospital is a major, complex, and consequential challenge. A multitude of decisions have to be made to ensure that affordable, safe, appropriate and high quality services are provided to patients (1) .
One important issue in any hospital is the nursing staff. It is known that few and low levels of registered nurse (RN) staff are associated with poor patient outcomes, such as pneumonia, urinary tract infections, lengthy stays, upper gastrointestinal bleeding, shock and high rates of general infections (2) (3) (4) (5) (6) (7) (8) (9) (10) . On average, in the US, the cost of nursing staff represents 63% of a hospital's labor costs (11) .
In some countries like Brazil and others in South America, the licensed practical nurse (LPN) is allowed to assist patients under RN supervision. This assistance includes basic tasks, ranging from cleaning and feeding patients to administration of all kinds of medications, including intravenous ones. Therefore, the number of LPNs taking care of patients in these countries can sometimes be higher than the number of RNs. In these Rossetti AC, Gaidzinski RR.
countries, RNs supervise the LPNs, assess patient needs, develop patient care plans, and perform highly skilled procedures like catheter insertion and enteral feeding tube placement. In 1996, an American institute issued a report that recognized the importance of determining the appropriate RN-patient ratio and the distribution of RNs and LPNs according to their skills to ensure that patients receive high quality health care (12) . In the current study, the nursing staff consists of RNs and LPN.
The nursing staff can be measured as nursing hours per patient or as RN-patient (13) (14) and LPN-patient ratios.
We have found some descriptions of how to estimate the nursing staff (15) (16) (17) (18) . In those, we did find that the nursing staff is estimated based on the relation between the hours of care per patient and the nursing hours available. The patient workload must be considered (16, (18) (19) . In addition, other variables are also taken into consideration, such as leaves of absence (15) (16) (17) (18) , absences and vacations (16) (17) (18) .
One study (15) also considers the various peaks of patients in each unit throughout the day.
To establish the necessary nursing staff, it is also required to examine the nursing service, the patient population and the hospital facility itself (17) . Only with this information in hand is it possible to estimate the budget and justify the necessary investment to be made in nursing staff (16) (17) . First, the board decided how the hospital would be structured and its organizational chart. We adopted a multidisciplinary approach for patient care and decided on the administrative support needed to assist patients and their families. We also had to take into account the resources available in the region and the demographics of the population that we expected would be using the hospital.
Currently, the MDH is a public hospital of In the neighborhood where the MDH is located, there are 13 outpatient facilities (two of them for patients with psychological problems) and 33 facilities for patients with chronic diseases (20) .
The annual budget established by the state government to be invested in a new hospital is based on benchmarking with other similar institutions. The annual productivity goal of any public hospital in Brazil of this type is evaluated every 3 months. When the goal is not achieved, the institution receives only 90% of the projected annual budget.
To better know the population we expected that was going to use our hospital, we searched for information in the areas surrounding MDH. We also collected information about other health care facilities located in the area and asked whether they were prepared and equipped to assist the population.
The population living in the area around MDH had 537,469 inhabitants, of whom 37.4% were under 19 years and 5.7% over 60 years (21) . The population growth in the area has been 2.6 times more than the rates in the county. It is a poor region in which 26% of the population lives in slums. In 1996, the UN considered the MDH neighborhood (known as Jardim Angela) as the www.eerp.usp.br/rlae
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most violent area in the world (22) . Currently, murder is the third cause of death in the area, following ischemic heart disease (21) . Taking all of these factors into account, we applied the following equation adapted from Cofen (17) : Rossetti AC, Gaidzinski RR.
Results
The nursing staff that was adjusted and approved by the MDH board, compared to the nursing staff recommended by Cofen (17) and to the benchmarking is shown in Table 3 .
The Pearson´s chi-square test applied reveals that a significant difference in of the nursing staff exists for the three hospitals. 
Discussion
The process we adopted to estimate the required nursing staff of a new hospital equipped us with strong arguments to justify the budget we considered necessary to establish the new nursing staff.
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Regarding the nursing staff approved by the MDH board, the total number of individuals in the staff was similar to the numbers suggested by Cofen and applied by Bench 1 and Bench 2. However, a significant difference (p<0.05) was observed when comparing the nursing staff recommended by Cofen with that in each of these settings (MDH, Bench 1, and Bench 2).
This statistical difference is due to the presence of a reduced RN staff in the intensive care units in the three hospitals. In Bench 1, the reduced RN staff also occurs in the medical-surgical unit and, in Bench 2, the reduced RN staff occurs in all units except in the pediatric unit (Table 2 ).
Many authors (2) (3) (4) (5) (6) (7) (8) (9) (10) reinforce the fact that, to provide high quality of care, it is necessary to have an appropriate number and adequate level of personnel in the nursing staff. However, in most cases, the definition of the budget for a new hospital does not rely on this assumption but rather on the benchmarking that is done considering supposedly similar institutions. Also, the fact that the government in Brazil aims at productivity rather than at quality may lead to some cuts in the established budget. This is invariably reflected in the LPN-RN ratio.
Currently, we have a 3/1 ratio at MDH, whereas this ratio is 4.5/1 and 5/1 in Bench 1 and 2, respectively.
Almost a year after opening the doors of MDH we identified some important decisions the board made when planning the nursing staff and the whole structure of the hospital. For instance, the decision to have administrative personnel responsible for administrative tasks like answering the phone, organizing patient reports and performing patient registration, instead of using the nursing staff for these tasks, provided the latter with more time and availability for taking care of patients. Also, the fact that drugs and medications were sent to and from the pharmacy by a specific individual and not by someone on the nursing staff also diminished their administrative workload, allowing the nursing staff to focus more on patient care than on administrative tasks.
Nursing staff time spent on administrative tasks is an issue in many hospitals and institutions around the world (14, 23) . At MDH, we were able to lower the time the nursing staff spends on administrative activities, Now that one year has passed since we opened doors, we realize some of the things we could have done differently. For instance, our hospital is located in an extremely violent area where death of young and healthy adults is a common event. At the time we did not realize that this could represent a scenario for organ donation and did not make specific investments in this respect. However, new efforts and investments aiming at organ donation may still be justified.
Conclusion
Although many differences exist between Brazil and other countries concerning health care facilities, we believe that our experience in estimating the nursing staff for the new hospital will be useful to other health care managers and administrators who are involved with similar tasks, regardless of hospital size and location.
Also, we agree that almost one year after MDH has opened it is necessary to review nursing staff hours with the current data to reinforce expenditure for these personnel.
